1. Introduction {#sec1}
===============

Nontuberculous mycobacteria (NTM) is a granulomatous infection caused by acid-fast bacilli other than the tubercle bacillus and *Mycobacterium leprae* \[[@bib1],[@bib2]\]. These include *Mycobacterium avium* complex (MAC), which is mainly composed of two types: *M. avium* and *M. intracellulare*. A number of reports indicate that these bacterial strains have different pathogenicities \[[@bib3]\]. NTM widely inhabits natural water and soil; therefore, in humans the route of infection is varied, and includes inhalation of aerosols and oral/intestinal tract transmission. In addition to the lungs, these infections can also be observed in the lymph nodes, skin, soft tissue, bone, and wound surfaces \[[@bib4],[@bib5]\]. Among these pathologies, lymphadenitis caused by NTM generally occurs in the head and neck and is often reported in human immunodeficiency virus (HIV)-positive children and adults \[[@bib6],[@bib7]\]. The most common site of lymphadenitis caused by NTM in healthy children is the neck, and it rarely develops in the axillary lymph nodes. Within the scope of our literature search we found no reports of axillary lymphadenitis caused by *M. intracellulare* in non-immunocompromised, HIV-negative adults. Herein we report a unique case of axillary lymphadenitis secondary to *M. intracellulare* in an immunocompetent adult patient who exhibited spontaneous remission.

2. Case report {#sec2}
==============

A 67-year-old man was referred to our department after his local doctor detected a 15-mm nodular shadow in the upper lobe of his right lung. The nodule had remained unchanged for 10 months ([Fig. 1](#fig1){ref-type="fig"}A and B). The patient\'s temperature was 36.5 °C, his heart rate was 78 beats per minute, and percutaneous arterial oxygen saturation was 98% in room air. Symptoms such as cough, sputum, shortness of breath, and weight loss were not observed. His medical history included hypertension, chronic obstructive pulmonary disease, dyslipidemia, and internal carotid artery stenosis, and he had a history of smoking 20 cigarettes a day for 43 years. His family history was unremarkable. He had no history of pet ownership, overseas travel, or excessive exposure to dust. Laboratory results on admission included a white cell count of 6610/mm^3^ (reference range 3300--8600/mm^3^) with white blood cell differentiation ratios of 72.5% neutrophils (reference range 35%--73.0%), 18.3% lymphocytes (reference range 20.0%--52%), 4.2% eosinophils (reference range 0.0%--11.0%), 0.4% basophils (reference range 0.0%--2.0%), 4.6% monocytes (reference range 0.0%--13.0%), and hemoglobin 14.3 g/dL (reference range 13.5--17.0 g/dL), platelet count 192,000/mm^3^ (reference range 150,000--350,000/mm^3^), C-reactive protein 0.03 mg/dL (reference range 0.0--0.3 mg/dL), carcinoembryonic antigen 4.26 ng/mL (reference range 0.0--5.00 ng/mL), and cytokeratin-19 fragments 3.3 ng/mL (reference range 0.0--2.8 ng/mL). An interferon-gamma (IFNγ)-releasing assay (IGRA) (QuantiFERON-TB Gold^R^) was positive at 0.49 IU/mL. Tests for cryptococcus antigen and HIV antibodies were negative. Chest computed tomography (CT) revealed a 15-mm nodular shadow with slightly irregular margins in the upper lobe of the right lung ([Fig. 1](#fig1){ref-type="fig"}). Only normal bacterial flora were detected via sputum culture, and *Mycobacterium* smear, tuberculosis (Tb)-polymerase chain reaction (PCR), and MAC-PCR were negative, as was acid-fast bacilli culture. Ultrasound-guided bronchoscopy confirmed the locations of the lesions, then transbronchial biopsy, bronchial brushing, and bronchial lavage were performed. Histological investigations did not reveal any indications of malignancy or granuloma, and the cytological results of bronchial washing and brushing were negative for malignancy. Bronchial lavage culture only yielded normal bacterial flora, and a *Mycobacterium* smear was negative in the culture test as were Tb-PCR, MAC-PCR, and acid-fast bacilli culture tests. Based on these results no definitive diagnosis was reached with regard to the nodular shadow in the upper lobe of the right lung, and therefore the patient was instructed to comply with careful monitoring on an outpatient basis.Fig. 1Chest computed tomography of the nodule in the upper lobe of the right lung. No change was observed during the course of observation. A. The nodule when it was first detected. B. Ten months after the time from 1A. C. Eighteen months after the time from 1B (the same period represented in [Fig. 4](#fig4){ref-type="fig"}A). D. Twelve months after the time represented in [Fig. 1](#fig1){ref-type="fig"}C (the same period represented in [Fig. 4](#fig4){ref-type="fig"}B). E. Eighteen months after the time from [Fig. 1](#fig1){ref-type="fig"}C (the same period represented in [Fig. 4](#fig4){ref-type="fig"}C).Fig. 1

The patient was monitored as an outpatient for 18 months, during which time no changes in the size or characteristics of the nodular shadow in the right upper lobe of the lung were observed ([Fig. 2](#fig2){ref-type="fig"}A). A small 5-mm node appeared as a new lesion in the left lung apex, however, and it gradually increased to 10 mm over the course of 10 months ([Fig. 2](#fig2){ref-type="fig"}B). Enlargement of the right axillary lymph node was also observed. No enhancement effect was detected via contrast CT ([Fig. 2](#fig2){ref-type="fig"}C). Accumulation was detected in the left lung apex and right axillary lymph node via positron emission tomography-CT ([Fig. 2](#fig2){ref-type="fig"}D), but no accumulation was depicted in the right lung nodule. The patient had no fever, cough, or sputum which could suggest disseminated MAC, and the right axillary lymph node was not painful, therefore blood culture tests for acid-fast bacteria were not performed. QuantiFERON-TB Gold^R^ was slightly elevated at 0.93 IU/mL, and anti-MAC antibodies were positive at 1.51 U/mL (reference range 0.0--0.69 U/mL). Angiotensin-converting enzyme level was 1.9 U/L (reference range 8.3--21.4 U/L) and soluble interleukin-2 receptor level was 478 U/mL (reference range 122--496 U/mL). Combined with the fact that no bilateral hilar lymphadenopathy or skin, ocular, or cardiovascular complications were observed, it was surmised that sarcoidosis was unlikely to be the cause of the lung nodule and enlargement of the right axillary lymph nodes.Fig. 2A. Chest computed tomography (CT) revealed a 15-mm irregularly shaped nodule in the upper lobe of the right lung. The nodule shadow was unchanged after 10 months of observation. B. Chest CT revealed a small new 5-mm nodular lesion in the left lung apex, which gradually increased in size over the course of 10 months (red arrow). C. Enlargement of the right axillary lymph nodes, with no enhancement effect (red square). D. Positron emission tomography-CT depicting 18F-fluorodeoxyglucose uptake in the left lung apex and right axillary lymph nodes. (For interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.)Fig. 2

The new lesion, which was depicted as a small nodular shadow in the left lung apex, was in contact with the proximal subclavian artery, and performing a surgical lung biopsy to achieve a definitive diagnosis would have been difficult. Hence, a biopsy was obtained from the right axillary lymph node under local anesthesia for diagnostic purposes. Large numbers of epithelioid granulomas and multinucleated giant cells were detected in the biopsy tissue ([Fig. 3](#fig3){ref-type="fig"}). *M. intracellulare* was identified via mycobacterium culture of the biopsy needle aspirate fluid from the right axillary lymph node, therefore lymphadenitis caused by *M. intracellulare* was diagnosed. Multidrug antimicrobial therapy including clarithromycin was considered, but at the patient\'s request, his condition was monitored on an outpatient basis instead. Interestingly the nodule in the left upper lobe gradually shrunk over the course of one year, as did the right axillary lymph nodes ([Fig. 4](#fig4){ref-type="fig"}A and B). The nodule had almost disappeared after 18 months ([Fig. 4](#fig4){ref-type="fig"}C). Anti-MAC antibody was not increased after the left lung apex lesion had disappeared compared to the level recorded when right lymphangitis had appeared (1.45 U/mL vs. 1.51 U/mL; range 0.0--0.69 U/mL). No relapse was observed throughout the 18 months following the biopsy. During the subsequent follow-up period the lesion in the right upper lobe did not exhibit any changes in size or other characteristics ([Fig. 1](#fig1){ref-type="fig"}).Fig. 3The right axillary lymph nodes where biopsied. Hematoxylin and eosin staining depicted a large number of epithelioid granulomas and multinucleated giant cells in the tissue.Fig. 3Fig. 4A. Nodules in the left upper lobe (red arrow) and right axillary lymph node (red square) before lymph node biopsy. B. Lesions 1 year after biopsy. C. Chest nodule and axillary lymph nodes after 18 months. (For interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.)Fig. 4

3. Discussion {#sec3}
=============

Axillary lymphadenitis caused by M. avium complex is rare, and has been reported in immunocompromised hosts \[[@bib8],[@bib9]\]. To the best of our knowledge, the present report is the first describing axillary lymphadenitis caused by M. intracellulare in an immunocompetent host. Because the present patient was asymptomatic, he received no treatment and was instead carefully monitored on an outpatient basis. The right axillary lymph node lesion and left apical lung shadow resolved spontaneously. This clinical course suggests that the left apical lung shadow was caused by *M. intracellulare*, which induced the right axillary lymphadenitis. Neither the size nor the characteristics of the nodule in the upper lobe of the right lung changed over the course of a series of clinical observations, and no acid-fast bacteria (including *M. intracellulare* and *M. tuberculosis*) were detected at the site; thus it was considered to be an old lesion, although it may have been the focus of the *Mycobacterium* infection.

There are multiple reports of patients with NTM presenting with extrapulmonary lesions \[[@bib5],[@bib10],[@bib11]\]. Most of those patients were either children with lymphadenitis caused by NTM or immunocompromised adults with underlying diseases, many of whom were infected with HIV \[[@bib12]\]. The condition commonly occurs in the neck, and it has been suggested that the reason for this is that NTM---which adheres to the inside of the oral cavity or pharynx---enters via the tonsillar lymph nodes and induces the development of lymphadenitis of the neck or both the head and the neck. Reports describing cases of axillary lymphadenitis caused by NTM are limited, and the cause may be related to trauma, especially tenosynovitis \[[@bib13]\], or HIV infection \[[@bib8]\]. There is also one report of an 8-month-old infant with axillary lymphadenitis caused by MAC \[[@bib9]\], but notably, that infant was HIV-positive. The detailed mechanisms involved in the pathogenesis of lymphadenitis caused by NTM in non-immunocompromised patients are unknown.

Anti-IFNγ autoantibody can reportedly induce a form of adult-onset immunodeficiency that causes disseminated MAC and can spread to the lungs as well as many other organs, such as lymph nodes or bone \[[@bib14]\]. Notably, however, anti-IFNγ autoantibody was not assessed in the present patient because IGRA was measurable. Given that IGRA is unmeasurable in patients with anti-IFNγ neutralized-antibody \[[@bib15]\], we believe that the present patient was negative for the autoantibody.

The American Thoracic Society/Infectious Disease Society of America guidelines \[[@bib4]\] recommend surgical resection in cases of lymphadenitis caused by NTM. Multidrug antimicrobial therapy including clarithromycin is recommended in difficult resections and cases resistant to surgical resection. Some studies indicate that surgical treatment may be preferable \[[@bib16],[@bib17]\], and it has been suggested that surgery is warranted in children before the formation of skin fistulae \[[@bib17]\]. Conversely, in one study it was concluded that surgical resection is not always necessary \[[@bib18]\], and in a prospective study with a small number of subjects comparing an antibiotic treatment group with an observation group there was no significant difference in lymph node shrinkage \[[@bib19]\]. There has been much conjecture about treatments for lymphadenitis caused by NTM \[[@bib4],[@bib16], [@bib17], [@bib18], [@bib19]\], but the optimal treatment methods remain controversial.

In conclusion, above we have described a case of right axillary lymphadenitis secondary to *M. intracellulare* in an immunocompetent adult. No previous reports of axillary lymphadenitis caused by *M. intracellulare* in a non-immunocompromised patient were identified within the scope of our literature search. Further studies investigating detailed mechanisms of pathogenesis, early diagnosis, and treatment methods are warranted.
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